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1. Introduction

1.1. AERC Product Modeling Using THERM and WINDOW

The Lawrence Berkeley National Laboratory (LBNL) software tools, Berkeley Lab WIND OW (further referred
as WINDOW in this manual), THERM, and AERCalc, are used to model products for AERC certification.
LBNL maintains two databases, the Complex Glazing Database (CGDB) and the International Glazing
Database (IGDB), which contain AERC approved materials and material combinations that are used in
THERM and WINDOW to model AERC certified products. Several thermal, optical and energy performance
indices are calculated and reported using these tools. U-factor is used as a thermal metric, visible
transmittance (VT) as an optical metric, solar heat gain coefficient (SHGC) as a mixed thermal and optical
metric, and a duo of newly developed annual energy performance indices, EPc and EPh, as metrics for
cooling and heating energy performance respectively. U-factor, SHGC, and VT are calculated by WINDOW
and THERM, while EPc and EPh are calculated by AERCalc based on detailed product information from
WINDOW. Technical details about the mathematical model and algorithms are available in the WINDOW
and THERM technical documentation as well as the AERC 2 Appendix A for EPc and EPh.

This manual discusses the modeling details and assumptions for these software tools when utilized for AERC
Certification. More detailed information about modeling glazing, shadin g, and window products can be
found in the W NDOW and THERM User6s Manual s.

1.2 Modeling Overview

Throughout this manual, glazing (IGDB) and shading (CGDB) databases will be referenced. While both
databases exist as seltontained, downloadable and installable files, this manual will generally refer to them
as they are shown in the WINDOW program, i.e., in the Glass Library (IDGB), the Shading Material Library
(CGDB), and the Shading Layer Library (CGDB). These libraries will need to be periodically updated through
regular releases of IGDB and CGDB by LBNL.

While most shading materials will be directly measured and stored in the Shading Layer Library, some
products are stored in the GlassLibrary or will need to be defined from materials in the Shade Material
Library that are then used to define the product in the Shading Layer Library . Examples of products defined
from the Shade Material Library in combination with the Shading Layer Library are Venetian blinds, cellular
shades,and pleated shades. More than one shading material may be needed to define some products (e.g.,
Cellular shades). Refer toSection5, Preparing Shading Layers for Submission to the CGIbBdetails on
preparing these shade layers.GlassLibrary records are used to define surface applied films, storm windows,
and window panels. Procedures for submitting shading materials for CGDB are provided in

https://windows. Ibl.gov/submitting -data-0, and the procedure for submitting glazing materials for IGDB is
provided in https://windows.l|bl.gov/submitting -data.

The process for modeling attachment products is as follows:

WINDOW:
1 Shading Layer Library:

0 Select the appropriate record from the Shading Layer Library. Shading layers qualified for
use in simulations of products submitted for AERC certification have the 0@b mark of
approval in the Certification column of th e library. One shading layer is typically used per
certified product, but S lat type shades require four Shading Layers (one layer at each
required slat tilt) for certification.
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1.2 Modeling Overview 1. Introduction

1 Glass Library:

o For use with storm windows and window panels . Select the appropriate layer from the Glass
Library. Products qualified for use in AERC simulations bear the NFRC # mark of approval
in the Mode column of the library.

1 Glazing System Library:

o Define a glazing system from the AERC base glazing system(s), detailed in AERC 1for
baseline window B and add the shading product from the Shading Layer Library.

o0 Calculate the glazing system (including shading)
THERM:

1 Model the frame components, i.e., Sill, Jamb and Head, starting from the standard AERC THERM
frame models.

1 Import th e glazing system (that includes the shading system) from WINDOW and calculate the
results for each frame component.

WINDOW:

1 Frame Library: import the three THERM frame component files for baseline window B, provided in
AERCalc installation directory (list names of files)

1 Window Library: create a whole window for the product
0 Assign frame components from Frame Library
0 Assign glazing from Glazing System Library
o Name the whole window with the convention needed for import into AERCalc

<product name>::<shade typ e><slat tilt>::BW -<basecase window ID>
Note: <slat tilt> is provided only when shade type is VB or HB.

o Calculate the product

AERCalc:

1 Import the desired products from the WINDOW Window Library into the AERCalc Product library

1 Calculate the Energy Performance values for heating and cooling, EPh and EPc
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2. Center-of-Glass (COG) Modeling

2.1. Overview

WINDOW consists of a series of libraries that are described in detail within the W INDOW User& Manual.
This manual describes creating glazing systems with AERC approved shading layers in the WINDOW
Glazing System Library. The specific settings and preferences for AERC certified simulations, asdescribed in
the AERCL1 technical document, are presented.

Some shading products are directly measured and stored in the WINDOW Shading Layer Library, some
products are defined from materials in Shading Material library as well as the Shading Layer Library ,
whereas storm windows and window panels are defined in the Glass Library. The following products are
included in the AERC certification process:

M Cellular Shade
Slat Shade
Roller Shade

Pleated Shade

)l
)l
1 Storm Window and Window Panel
)l
1 Solar Screen

)l

Surface Applied Film

2.2. WINDOW Glass Library

The GlassLibrary contains the thermal and optical properties of glazing materials. The solar, visible, and
thermal infrared optical properties of a glaz ing as well as the thickness and thermal conductivity are
displayed.

Record s from the Glass Library are used to construct the standard glazing systems to model with shading
products, as well as modeling the following attachment products:

A Storm Windows

A Window Panels

A Surface Applied Films

Three standard glass layers are used in baseline windows A-F, listed in AERC 1, Appendix A. These layers
are in the International Glazing Database (IGDB).

Nominal
Thickness
IGDB ID [mm] Product Name Manufacturer
102 3 Generic Clear Glass Generic
103 6 Generic Clear Glass Generic
2011 3 LoE2 272 on 3 mm Clear | Cardinal Glass Industries
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2.3. WINDOW Glazing System Library 2. Center-of-Glass (COG) Modeling

The WINDOW User Manual contains information about importing glass layers from the IGDB into the
WINDOW Glass Library.

2.3. WINDOW Glazing System Library

The Glazing System Library is used to create glazing systems to determine the centerof-glass performance
metrics, which are then used in THERM to determine edge-of-glass and frame performance, and finally used
in the Window library to determine whole window performance metrics.

Glazing Systemsfor modeling AERC certified products consist of one or more glass layers from the Glass
Library as defined in AERC 1, Appendix A, a shading layer as defined in the Shading Layer Library , and gaps
between the layers as defined by a thickness and a gas from theGas Library. When the glazing layers and
gaps have been defined, the results are calculated using theCalc button. The WINDO W User Manualcontains
full details on constructing glazing systems within the Glazing System Library. Figure 2 -1 shows the Glazing
System library detail view of the AERC standard double -clear glazing system with room -side cellular shade
(Shade 3).

1D # [8009 Name: |Example

# Layers: [3 ﬂ Til: 90 ¢ |G Height:{1000.0( rmm

Erwvironmental |
Conditions: | FRC 100-2010 - 1G Width:|1000.00 mm

Comment

Dverall thickness: | 76.839936  mm Mode: |# [” Model Deflection 1 2

1D MName Mode Thick |Flipl Tsol | Rsoll | Rsol2 | Twis | Rwisl  Rwis2 Tit E1l E2 Cond | Dtop [mm) | Dbot [mm) | Dright [mm]| Dleft [mm) Comment
Glass1 »» 102 CLEAR_3.DAT # 30 [J|os34 0075 0075 0833 0083 0083 0000 0840 0840 1.000
Gap1 kb 1 A 127
v Glass 2 ¥» 102 CLEAR_3.DAT # 30 [J|o834 0075 0075 0833 0083 0083 0000 0840 0840 1.000
Gap2 »» 1 Ai 381
Shade 3 »» 1003 CSO3 200 0008 0806 0.806 0.0 0.0 30 30

Figure 2-1. Glazing System library detailed view. The baseline glazing and shading layers are selected from the Glass Layer and

Shading Layer libraries respectively. The Gap width from thesdtathe shade is entered based on the shade type. The perimeter gap

widths (Dtop, Dbot, Dright, and Dleft) between the frame and the shade with continuous hardware are entered based en the shad
mounting.
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2. Center-of-Glass (COG) Modeling 2.3. WINDOW Glazing System Library

2.3.1. Shading System Perimeter Gaps

Perimeter gap widths between the frame and the shade are defined for each shading system according to
Figure 2-2. Perimeter gaps are the minimum distance from the end of the shade (continuous hardware
included) to the frame or glazing. Dtop is the distance at top of shade, Dbot is distance at bottom of shade,
and Dleft & Dright are distances on the left and right of shade. AERC 1 defines typical perimenter gap
distances based on product type. Perimeter gaps for nontypical product are calculated based on Figure 2-3.
The figures illustrate a roomside interior shading system, but the defined gap distances also apply to exterior

mounted shades.

Dy,
| | op frame
A 4 _—
4  H H

glazing
Shade

—» Dy — }47Dright

Figure2-2. Perimeter gap widths between frame and shade with continuous hardware. The figure illustrates the nominal gap distance
of a roomside interior shading system. The actual perimeter gap is the ministarmce defined by Figure® The defined gap
distances apply to both interior and exterior shade mounting locations.

il .

Figure 2-3. Perimeter gap (Dtop, Dbot, Dleft, Dright)Jaremeasuredrom end ofshade (continuous hardware included) to frame
glazing. These dimensions are the minimum of A, B, and C at each location.
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2.4. WINDOW Shading Layer Library 2. Center-of-Glass (COG) Modeling

2.4. WINDOW Shading Layer Library

The Shading Layer Library allows for the definition of seven shading layer types , which can be selected from
the Type pull -down list. Currently, AERC uses six of these layer types for modeling AERC certified products.
The layer types used by AERC are listed below:

A Homogeneous diffusing shade

Perforated screen

Shade with XML data

Therm file (*.thmx)

Venetian blind, horizontal

Venetian blind, vertical

> >

T > 3> >

Shading Laver Library
ID#: 30005

M ame: |D efalt

Froduct Mame: |

b anufacturer: |generic

Type: |H|:|m|:|gene-:nus diffuzing shade

IFfL.
Ferforated screen
Shade with =kL data
Therm File [*.thmz]
Yenetian blind, honzontal
Permdyenetian blind, vertical
Wioven shade

b aterial:

Figure 2-4. Type field from the Shading Layer Library
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2. Center-of-Glass (COG) Modeling

2.5. WINDOW Preferences

2.5. WINDOW Preferences

This section outlines the settings required for AERC calculations within WINDOW. See the WINDOW User

Manual for full details on modifying preferences settings.

2.5.1. Options

Use Nominal Glass Thickness= Checked

Options |Therrna| Calcs ] Optical Calcs I Optical Data

Localization

Unit system P (@ Sl

Language choice  |English j
Misc. options

I Dont show CR waming messages
¥ Create debug output

™ Create log file

I Use Mominal Heights

Glazing system height: [1000.0 mm
Nominal window height: ’W"”m

¥ Use Nominal Glass Thickness
Display precision: 3

Default Frame Absomptance W
Frame Glazing System Im

Thickness Tolerance %

¥ Use Tomfor Gas Librany Pressure Units

v Database integrity check before
database close recommended)

Figure2-5. WINDOW Preferences men@ptions tab

2.5.2. Thermal Calcs

All options set to 1ISO 15099

Options  Thermal Cales | Optical Calcs ] Optical Data | Radiance | Deflection | Updates |

Themal calculation options

Calculation standard |[ERE::) -

Convection models

Outside Integral Inside
Madel Model Madel
Venetian blinds | [1S0 15099 =|| | [1so 15009 | | iso 15099 =l
Woven shades| |/S0 15099 =l | [1s0 15088 ~|| | [1s0 15089 -

Figure2-6. WINDOW Preferences menu, Thermal Calcs tab
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2.5. WINDOW Preferences

2. Center-of-Glass (COG) Modeling

2.5.3. Optical Calcs

Optical calculation options
A Spectral data = Condensed spectral data
A Number of visible bands = 5
A Num ber of IR bands = 10
A Angular basis = W6 standard basis

Venetian blind calculation methods
A Solar/Visible range = Directional diffuse
A FIR range = Directional diffuse
A #of segments =5

Optical calculation options

[ Use matrix method for specular systems
(alazing systems without shading devices)

[¥ Write CSV output file

Iv Wiite XML BSDF output

" Options ] Themal Cales  Optical Cales |Optic:al Data | Radiance | Deflection | Updates |
Wenetian blind calculation methods

Solar/Visible range IDirecticunaI diffuse ;I

FIR range

# of segments:

I Directional diffuse ;I

—

Generate full spectrally-averaged matrix for:
[ Solar band
[ Visible band

Spectral data  |Condensed spectral data ;I

Mumber of visible bands: |5
MNumber of IR bands: |1 0

Angular basis IWS standard basis ;I

Figure2-7. WINDOW Preferences men@ptical Calcgab
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2. Center-of-Glass (COG) Modeling

2.6. Modeling procedures by shade type

2.6. Modeling procedures by shade type

All shading system layers are measured and accepted per AERC 1.1 and include an @ in the Shading Laye
Library Certification field. AERC simulators must ensure the CGDB is updated to the latest version prior to

simulation.

This section provides a quick reference table to the modeling procedures for AERC shading types followed by
detailed steps for simulating AERC systems from approved shading layers.

Glazing System gap

Material WINDOW Shading Layer
Type Properties Geometry Library Type dgapwinpow)
Cellular Shade Measured fabric Drawn in Therm file (*.thmx) Average gap distance
material(s) THERM from gl ass to shade
surface
Pleated Shade Measured fabric Drawn in Therm file (*.thmx) Average gap distance
material THERM from glass to shade
surface
Slat Shade Measured slat Defined in Venetian blind, horizontal Distance from glass to
material Shading Layer Venetian blind . vertical nearest slat surface
Library ' varies with tilt.
Measured fabric N/A Shade with XML data
material
Measured bulk Defined in Woven shade Distance from glass to
Roller Shade - .
material Shading Layer Hom ogeneous Diffusing nearest shadesurface
Library Shade
Perforated Screen
Measured fabric N/A Shade with XML data
material
Measured bulk Defined in Woven shade Distance from glass to
Solar Screen - .
material Shading Layer Homogeneous Diffusing nearest shadesurface
Library Shade
Perforated Screen
Storm Measured N/A N/A Distance from glass to
windows / product in glass nearest SW/WP glass
Window panel library surface
Surface Measured N/A N/A N/A
applied films product in glass
library

AERC WINDOW/THERM Simulation Manual
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2.6. Modeling procedures by shade type 2. Center-of-Glass (COG) Modeling

2.6.1. Cellular Shades

WINDOW Glazing System
A Construct the baseline glazing system

A Add the shading system in the one of the following positions as appropriate:

A Interior
A Exterior
A Gaps

A Gap between gass and shade that is entered into WINDOW, dgap(WINDOW), is calculated
based on average gap distance, where dgap is the distance between glass and closest point on
shade as defined by AERC 1. Seéigure 2-8 for further details.

A settoAir (ID=1)

A Dtop, Dbot, Dright, Dleft
A Values are per AERC 1

d,
dcenter center
= 2ol dgap
<] R || (wINDOW):
] 1
oh oD
dgap

l
dgap = deenter _%1 - I521 - (p/z)z
lgs + 1"331 - (p/z)z

dgap (WINDOW) = deenter — 2
2 2
lyl + isl - (p/z)
dg!l‘p(WlNDOW] = dgap ++

Figure 2-8. Distance between the glazing and the shade layer for cellular shades.
The equivalent gap distance, dgap(WINDQOVWg)defined and ented in WINDOW in place of the AERC 1 defined dgap in cases
where the gap width is variable due to the surface profile of the shade.
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2. Center-of-Glass (COG) Modeling 2.6. Modeling procedures by shade type

2.6.2. Pleated Shades

WINDOW Glazing System
A Construct the baseline glazing system
A Add the shading system in one of the following positions as appropriate:
A Interior
A Exterior
A  Gaps
A Gap between glass and shade that is entered into WINDOW, dgap(WINDOW), is calculated
based on avergye gap distance, where dgap is the distance between glass and closest point on
shade as defined by AERC 1. Seéigure 2-9 for further details.
A settoAir (ID=1)
A Dtop, Dbot, Dright, Dleft
A Values are per AERC 1

d

center 1

dcenter

l

by moL ]

p | P
d - agap
gap |
(WINDOW) d (WINDOW) |
d gap lS gap Is
h |
|
R |
i NG J

Je-ny
2

glazing
glazing

A

dgap = Qeenter —

dgap(WlNDUW) = deencer

J&-Ch)

d_gup(WINDDW) = Qgap + 2

Figure 2-9. Distance between the glazing and the shade layer for pleated shades.
The equivalent gap distance, dgap(WINDOVg)defined and entered in WINDOW in place of the AERC 1 defined dgap in cases
where the gap width is vatite due to the surface profile of the shade.
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2.6. Modeling procedures by shade type 2. Center-of-Glass (COG) Modeling

2.6.3. Slat Shades

WINDOW Glazing System
A Construct the baseline glazing system
A Add the shading system in o ne of the following positions as appropriate:

A Interior
A Exterior
A Gaps

A Gap between glass and shade that is entered into window, dgap(WINDOW), is calculated based
on the distance from the glass to the nearest slat surface (dependent on slat tilt).
A Inital dgap is set based on zero slat tilt. Subsequent dgaps are calculated based on actual tilt.
A settoAir (ID=1)
A Dtop, Dbot, Dright, Dleft
A Values are per AERC 1

dcenter I dcenter 1 dcenter 1 dcenter |
=ly] D] | =ly] | =To} |
= = : 8= v |E i
N —— N \ N N —
LESD dgap | 'a} dgap I y L:D dgap l % dgap .
| ‘—’l ‘ | [ |
| Y J [ y J
d =d w [
gap(WINDOW) = “gap dgﬂp(WfNDOW) = dcenter - E cos ¢ - ElSlll qbl

Figure2-10. Distance betweenlagzing and shade layer for slat shades. Inital dgap is set based on zero slat tilt. Subsequent dgaps are
calculated based on tilt. dgap(WINDOW) is the gap distance entered into WINDOW, while dgap is the distancebetween glass and
shade defined by AERC 1.

_l dt:em:er
i

glazing
:‘@
]
glazing
K\

ClwE [T T

w t,
dgap = deenter 5 COSP — 5 Isin |

Figure2-11. Distance between glazing and shade layer for slat shades. Inital dgap is set based on zero slat tilt. Subsequent dgaps are
calculated based on tilt.
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2. Center-of-Glass (COG) Modeling

2.6. Modeling procedures by shade type

2.6.4. Roller Shades

WINDOW Glazing System
A Construct the baseline glazing system

A Add the shading system in one of the following positions as appropriate:

A Interior
A Exterior
A Gaps

A Glazing system gap between glass and shade calculated based on actual geometry

A SettoAir (ID=1)
A Dtop, Dbot, Dright, Dleft
A Values are per AERC 1

]

dtenter

d

center :

o/ R

“d,
gap

glazing

L] [ ]in

o/ NI

rle—t

gap

glazing

H

Figure2-12. Distance between glazing anldagle layer for roller shades.

N

1
dgap = dcemer _Et
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2.6. Modeling procedures by shade type 2. Center-of-Glass (COG) Modeling

2.6.5. Solar Screens

WINDOW Glazing System
A Construct the baseline glazing system
A Add the shading system in the appropriat e position:
A Interior
A Exterior
A  Gaps
A Glazing system gap between glass and shade calculated based on actual geometry
A SettoAir ID=1)
A Dtop, Dbot, Dright, Dleft

A Values are per AERC 1

dcenter : qﬂﬂ‘
-
|

SRR L
< d D

Bap

glazing
glazing

[ [ ]l
— W, NG

1
dgup = dremw 7Et

Figure2-13. Distance between glazing and shade layer for solar screens.
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2. Center-of-Glass (COG) Modeling 2.6. Modeling procedures by shade type

2.6.6. Storm Windows and Window Panels

WINDOW Glazing System

A Construct the baseline glazing system

A Add the storm window or panel system in the one of the following positions as appropriate:
A Interior
A Exterior

A  Gaps
A Glazing system gap, dgap, between glass and panel is based oPAERC 1

A SettoAir (ID=1)

Qeenter ! ‘.ﬂq
-

| |
-~ Wy j
W [ in T ]
ple—t
e ol
B o
L1 [ ]in
|| L N

1
dgup = dremw 7Et

Figure2-14. Distance between glazing and shade layer for storm windows and window panels.
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2.6. Modeling procedures by shade type 2. Center-of-Glass (COG) Modeling

2.6.7. Surface Applied Flims

WINDOW Glazing System

A Glazing layer of baseline system is replaced with glazing layer containing surface applied film on
baseline glass in the appropriate position:
A Interior
A Exterior

-

]

'«— Applied film

glazing

-

Figure2-15. Applied film on interior glazing surface.
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3. Edge-of-Glazing (EOG) and Frame model

3.1. Overview

THERM and WINDOW are utilized to det ermine the two -dimensional heat transfer through the edge -of-
glazing (EOG) and frame of window systems. This document describes frame components and edge-of-
glazing in THERM with specific settings and preferences related to AERC modeling as described in AERC
technical documents AERC 1 and AERC 2. All THERM simulation described in this document is performed
with Radiance mode (under Options/Preferences) turned off. Full simulation guides for WINDOW and
THERM are found within the WINDOW and THERM User Manuals

3.2. Frame templates

For the convenience of the simulator, template glazings (in a WINDOW database) and frame profiles
(THERM files) are provided by AERC, for each of the AERC baseline window systems. The template frame
profiles are modified for each shade system to include appropriate hardware and continuous shade
accessories. The proper simulation and boundary condition settings for AERC compliance are outlined in the
following sections.

3.3. Shade position

Shades are either operable (may be positioned on two or more states) or noroperable (fixed position). All
operable shades must be simulated in multiple states, as defired by AERC 1 and AERC 2. Different
fenestration attachment product types have different degrees of freedom for operation (e.g. retraction, slat
angle). With respect to EOG modeling with THERM, the two states that typically involve geometry changes
to the frame are:

T ofully closedo6 shall mean deployed to cover the windc
attachment product design
T ofully openedd6 shall mean retracted as far as possi bl

allowed by the attachment product design. The AERC simulation method does not currently model
shades in the fully open state. The baseline window system (without a shading system) is considered
identical to a shading system in the fully opened position.

3.3.1. Shade position: Fully closed shade

This section describes the settings for modeling the edgeof-glass and frame performance metrics for a
glazing system with t he shade system in the fully closed position.

3.3.1.1. Center-of-Glass

The center-of-glass is modeled with the shading system included per the requirements outlined in
Section 2, Centeof-Glass Modeling

3.3.1.2. Shading system sight line

The highest frame dimension, with frame hardware included, defines the sight line to bottom of
glass dimension. This is illustrated in the figure below for (a) and (b). The sight line to shade edge
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3.3. Shade position 3. Edge-of-Glazing (EOG) and Frame model

dimension is defined if the top of the shading system (including hardware) is different than the sight
line. This is illustrated in (¢) and (d) in the figure below.

Sight line to bottom of glass Sight line to bottom of glass

Sight line to shade edge = (-) —:I;:f Sight line to shade edge = (-)

Sight line to bottom of glass

Sight line to shade edge = (-) - ﬂ L

Sight line to shade edge = (+) _17 Sight line to shade edge = (+)

Sight line to bottom of glass i ' ___L_—— Sightline to bottom of glass

Sight line to shade edge = (0) —

Sight line to bottom of glass —— . .
Sight line to shade edge = (-) —l‘:
Sight line to bottom of glass

Figure 3-1. Sight line definitions for a frame with a shading system. Sigbt line to shade edge is positive if the shade end is above
site line, negative if the shade end is below sight line, or zero if the shade end defines the sight line.

Sight line to bottom of glass

Sight line to shade edge = (-)

L

Sight line to shade edge = (0)

Sight line to bottom of glass

Sight line to shade edge = (-)

Sight line to bottom of glass

3.3.1.3. Shading system hardware

If there is a gap larger than 5 mm between the shade hardware and the base frame (Dtop, Dbot, Dleft,

or Dright depending on cross section) then the hardware is not modeled . Air cavities that are open to

the exterior within a frame cross-section, shall be modeled according toISO 15099, Section 6.7which

states that cavities greater than 2mm but equal to or less than 10 mm shall be modeled as slightly

ventilated air caviti es. The THERM Material Library has a default material for this case, called

OFrame Cavity Slightly Ventilated NFRC 1AnQdavity whi ch

l ess than 2 mm is modeled as OFr ame €ranisinevgr NFRC 100
modeled if its width is greater than 10 mm or its width is greater than its depth. The figure below

illustrates the four possible frame cavity scenarios for hardware on a head profile section.
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do not model cavity
d,2b,
b,>10mm

Frame Cavity NFRC 100
b,<2 mm

\ Frame Cavity Slightly Ventilated NFRC 100
2mm<b <10 mm
d.2b,

\ do not model cavity
2mm<by<10 mm

dy < by

Figure 3-2. Four different potential frame cavity configurations are illustrated.
The gap between frame and hardware (bb) is less than 10 mm so the shade hardware is modeled.

3.3.1.4. Boundary condition assignments

Shade layers are not explicitly modeled in THERM. When a WINDOW glazing system with shade layer is
inserted into a THERM file, THERM draws a graphic representation of the shade, but does not create a
polygon for it. The space between the shade and the glazing system or frame is not modeled as a frame
cavity, and the effect on the glazing system or frame is accounted for by assigning a ShadingModifier when
defining the boundary conditions. The Shading Modifier is automatically created when the glazing system is
inserted, and will be available from the Shading Modifier pulldown menu in the Boundary Condition

dialog box. All boundaries that fall on or between the glazing system and the shade layer are assigned the
modifier.
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Boundary Cendition Type

Boundary

Condition IUnlitIecH :Example [ID:24008] IJ-factar Inside Film

=
s

=l
U-Factar EI Cancel

Surface |Frame

Temperature | 698 F He (019 Btushfi2F cgr%%?gnndfirﬁra[ ;
Radiation Model IAuloE nclosure U-Factor Surface
Library

Emissraity | 0.387

Shading system modifier |Ihterior [Glazing System |D: 24008) j

IUntitIed-1:EkampIe (ID:24006] U-factor Inside Film

Figure3-3. Boundary Condition Dialoge Box. Shading system modifier is available for glazing systemsthiat steade layers.

The boundary condition settings for room -side and outside mounted shade layers are shown in the Figures 3
4 through 3-13 below. The top of glazing and bottom of frame are designated adiabatic. These boundary
conditions are shown only in Figure 3-3 for brevity, but are typical for all configurations shown.

BC = Adiabatic
U-factor tag = None
Shading system modifier = None

oy

> ® < } BC = <glazing system> U-factor Inside Film

U-factor tag = None
Shading system modifier = <glazing system>

BC = NFRC 100-2010 Exterior

U-factor tag = None — BC = <glazing system> U-factor Inside Film
Shading system modifier = None = U-factor tag = Edge

Shading system modifier = <glazing system>

BC = Interior <frame type> (convection only)
U-factor tag = Frame
Shading system modifier = <glazing system>

BC = NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

Shading system modifier = None BC = Interior <frame type> (convection only)

U-factor tag = Frame
Shading system modifier = None

f

BC = Adiabatic
U-factor tag = None
Shading system modifier = None

Figure 3-4. Standard boundary condition assignments faerior attachment with no perimeter gap and no hardwAgiabatic
boundary conditions on the top and bottom are identified.
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3. Edge-of-Glazing (EOG) and Frame model

3.3. Shade position

BC = NFRC 100-2010 Exterior
U-factor tag = None —=
Shading system modifier = None

BC = NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior
Shading system modifier = None

A

A

BC = <glazing system> U-factor Inside Film
U-factor tag = None
Shading system modifier = <glazing system>

BC = <glazing system> U-factor Inside Film
U-factor tag = Edge
Shading system modifier = <glazing system>

BC = Interior <frame type> (convection only)
U-factor tag = Frame
Shading system modifier = <glazing system>

BC = Interior <frame type> (convection only)
U-factor tag = Frame
Shading system modifier = None

Figure 3-5. Standard boundary condition assignments for interior attachment with perimeter gap

less than sight line and naldware

Figure 3-6. Standard boundary condition assignments for interior attachment with
perimeter gap greater than sight line and no hardware
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